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Introduction
In irrigated rice cultivation, the intensive use of herbicides inhibiting the enzyme acetolactate synthase (ALS) has favored the selection of biotypes of resistant weeds worldwide; among them, those of barnyard grass (Echinochloa crusgalli) (Heap, 2017) .
The discovery of herbicide-resistant biotypes has called for research initiatives aimed at recognizing the issues surrounding the occurrence of resistance in a plant.
The adaptive or fitness value of a plant is defined as the ability of the plant to grow, develop, and leave fertile offspring (Radosevich et al., 2007) . Thus, it is crucial to investigate changes that may occur associated with the evolution of resistance. In particular, knowledge about the competitive capacity of the resistant biotype, whether or not altered by resistance, is fundamental to understanding the dynamics of the resistant population (Vila-Aiub et al., 2009) . (Muthukumar et al., 2011) .
In researches that compared the relative growth and seed germination of Bidens subalternans (Beggarticks) of susceptible and resistant biotypes to ALS inhibitors, under different temperature conditions, there was no difference in the relative growth rate between the biotypes studied; but the germination rate of the resistant biotype was lower than that of the susceptible population (Lamego et al., 2011) . However, adaptability costs may occur depending on the point where the mutation occurred in the gene when this is the mechanism of resistance and the species involved (Yu et al., 2010) . Therefore, the knowledge of the bioecological characteristics, as well as the behavior of the resistant and susceptible weed, becomes necessary to establish management strategies aiming at the prevention of resistance.
The present study has as the hypothesis that Echinochloa crusgalli var. mitis biotypes resistant to ALS inhibitor herbicides have no fitness penalty when grown in the absence of the selection agent (herbicide). Therefore, the objective of the study was to identify and compare the fitness of barnyardgrass biotypes resistant and susceptible to imazapyr + imazapic herbicide under controlled and noncompetitive conditions.
Materials and Methods
The experiment was carried out in a greenhouse at Embrapa Clima Temperado, Capão do Leão-RS, from October to December 2015, in a completely randomized experimental design with six replications. The treatments were arranged in a 4 x 6 factorial scheme, where factor A comprised the accessions of barnyardgrass (ECH14, ECH44 -susceptible, ECH1, ECH38 -resistant), and factor B was composed of evaluation periods (15, 30, 45, 60, 75 and 90 days after emergence (DAE)).
The seeds of biotypes were collected from February to April 2014 in rice fields where the chemical control was not efficiency. To confirm the herbicide resistance, a screening and a doseresponse curve experiment were performed to determine the dose of the herbicide imazapyr + imazapic required to control 50% of the population (C50) and reduce 50% of the mass production dry grasses (GR50) in susceptible and resistant biotypes (Bonow et al., 2018) . The variables evaluated were: plant height (PHt), leaf area (LA) with a leaf area meter (model LI 3100C), shoot dry mass (APDMM) and root dry mass (DRMM).
The results of the APDMM and LA were used to determine the growth rate (GR), the relative growth rate (RGR), the leaf area rate (LAR), according to Radford (1967 In the same way, the relative growth rate lower number of branches and is less pigmented than var. crusgalli (Agrasar et al., 2005) .
Results and Discussion
The interaction between the access of Echinochloa crusgalli var. mitis resistant (ECH1-Pelotas/RS and ECH38-Rio Grande/RS) and suscetible (ECH14-Pelotas/RS e ECH44-Rio Grande/RS) to the herbicide imazapyr + imazapic, evaluated from 15 to 90 days after emergence (DAE). The dots represent the average values of the repeats between biotype and the bars, the respective confidence intervals of the average.
The accelerated growth in the initial period of the plants is due to the higher amount of photoassimilates being destined to the production and formation of new leaves for higher absorption of the solar radiation (Urchei et al., 2000) . In a certain way, the variable presented a decline throughout the evaluations, being the observed variations possibly due to the differential distribution of photoassimilates to the leaves and other components of the plant and the differences in leaf density. However, the higher the LAR, the higher the interception of the Com. Sci., Bom Jesus, v.9, n.4, p.737-747, Oct./Dec. 2018 light energy by the plant and the shading of the others, showing more significant development and competitive potential (Ferreira et al., 2008) .
When analyzing the results of the GR, it was possible to determine that the highest value occurred between 30 and 60 DAE and, later, the curves remained stable. There were differences between the biotype tested, where, in general, access susceptible to the Rio Grande had a GR greater than 10% about the resistant, from 60 DAE; already, for Pelotas biotypes, resistant ECH1 was superior to ECH14, susceptible ( Figure   7 ). However, differences such as these were only found for this variable but also observed in plants of Fimbristylis miliacea that showed a growth of the resistant biotype of 13 to 15% higher than the growth of the susceptible biotype (Schaedler et al., 2013) . According to Benincasa (2004) , the use of growth analyzes is still the most straightforward, fastest and most accurate way to infer the contribution of different physiological processes to plant growth. The GR represents the projection of dry mass accumulation regarding the existing matter difference, as a function of time (Carvalho et al., 2005) . In this study, GR was higher than 1 and did not exceed 2 g plant (Massinga et al., 2005) . It is known that weeds with high RGR may have an ecological advantage about the others because they occupy faster a space for their growth (Radosevich et al., 2007) .
The RGR is vital for assessing plant growth which depends on the amount of material accumulated gradually and expresses the increase in dry matter mass per unit of initial weight over a period (Carvalho et al., 2005) .
In general, the maximum growth of the plants associates to the beginning of the reproductive process. In this case, the maximum growth is reflected in the total dry matter accumulation curve as the inflection point (b), being 90 DAE for all biotypes (Figure 8 ).
Com. Sci., Bom Jesus, v.9, n.4, p.737-747, Oct./Dec. 2018 wild (Massinga et al., 2005) .
The knowledge of the costs of adaptability for a plant is essential, aiming 
Conclusion
There is variability between biotypes of Echinochloa crusgalli var. mitis resistant and susceptible to ALS inhibitor herbicides. We observed no fitness penalty among them due to resistance when cultivated in the absence of the selection agent (herbicide).
